Cholera toxin pretreatment protects against tumor necrosis factor lethality without compromising tumor response to therapy.
Antitumor therapy with tumor necrosis factor is limited by systemic toxic effects. We studied whether cholera toxin, a bacterial exotoxin that adenosine diphosphate-ribosylates the alpha-subunit of Gs proteins, could separate the lethal from the antitumor effects of tumor necrosis factor. A single dose of intravenous cholera toxin protected non-tumor-bearing mice from a lethal dose of Escherichia coli endotoxin administered 6 or 24 hours later. On the basis of these results, tumor-bearing mice were randomized to receive either cholera toxin or saline, followed 6 hours later by either human tumor necrosis factor (400 micrograms/kg) or saline. Tumor-bearing mice pretreated with cholera toxin had (1) reduced treatment-related mortality (0/11 vs 5/11 for saline controls) and (2) tumor regression similar to that of controls. In a separate experiment in tumor-bearing mice, intravenous human tumor necrosis factor treatment induced an increase in serum levels of murine tumor necrosis factor to a peak of 500 pg/mL at 1 hour in saline-pretreated controls, while a similar increase could not be detected in those mice pretreated with cholera toxin. These results suggest that pretreatment with cholera toxin can reduce the endogenous tumor necrosis factor response to administered tumor necrosis factor and separate the lethal from the antitumor effects. Cholera toxin may prove to be a useful tool for investigating the mechanisms underlying the varied effects of tumor necrosis factor.